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ARCHITECTURAL CONCERNS
FOR
FUTURE LEARNING ENVIRONMENTS
Kelvin Loren McMillin, Ph.D.
University of Nebraska, 1994
Advisor: Ward Sybouts

An overriding principle of architecture is "form ever follows function.” With this
principle, the design of a school facility should reflect the educational program housed
within it. The function of most buildings is fixed or static. However, in education,
evolving curricula and programs make the function more dynamic, oiten resulting in
dramatic changes in purpose during the life span of the building. Given the fixed nature
of facilities, the evolving nature of school programs and the financial commitment
requirec: for new facilities, school structures must be designed with future function and
form in mind.

Research on future school facilities is limited, dated in nature, or reflects a
singular point of view-. A reasoned, expert, group consensus regarding future educational
programs and facilities is needed to assist local schoot districts in making future facility
decisions.

This research was undertaken to develop a reasoned group consensus as to factors
which will effect future educational programs and the resultant effect of these factors on

future school facilities. This study consisted of administering an iterative, five round



survey instrument to a reputationally elite group of architects, futurists, and educators. A
modiﬁéd Delphi process was the basis for administering the study and developing the
survey instrument.

The subjects in this study were divided into two sample groups. The first group
responded to the first two survéy rounds concerning social and technological futures for
education. The second sample group responded to survey rounds three through five,
concerning the effect of social and technlogical futures on future school facilities.
Following survey rounds, the participants were given either qualitative or quantiative
feedback for the purpose of generating higher order responses and group consensus.

The findings of this study indicate twenty-eight probable social or technological

futures that may effect education. In addition, the study findings indicate twelve major
themes concerning the effect of these futures on school architecture. Each theme has
supporting architectural considerations that could be incorporated in future school

facilities. Recommendations for other researchers are noted.
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CHAPTER 1

Introduction

Context of the Problem

American architect Louis Sullivan once stated, that "form ever follows function," a
principle which still permeates architectural planning today, almost a century later.! In
essence, Sullivan asserted that the design or form of a building must logically be based
upon the activity housed within it (the function). In most cases, such as a residential
structure, the function of the building has a primarily established purpose. The minor
changes that do occur are widely accepted and based upon the evolutionary and cyclical
stage of the family's development (newlywed, nursery, adolescents, the empty nest, and
retirement). However, in education, the almost revolutionary changes in curricula and
programs have made the function of the school more dynamic, often resulting in drematic
changes during the forty to ninety year life span of the building.

During the past twenty years, changes in school programs and philosophies such as
education of the handicapped, disadvantaged and gifted: equality of the sexes, computer
technology and even state mandated teacher/pupil ratio "ceilings" have resulted in vastly
changed and overcrowded buildings in many dist.ricts. Consequently, facilities designed
and constructed only twenty years ago, though adequate to house then existing
enrollments, are often inadequate to house today's evolved school programs. Leaders in

the Education Writers Association suggest that at least 25 percent of this nation's school

I Louis Sullivan, "The Tall Office Building Artistically Considered," Lippincotts
Magazine. Volume 57, 1896: 403.
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facilities fall into this category, which they describe as " inadequate, crowded, and
shoddy."? In addition, they suggested that 33 percent more will soon become inadequate
as enrollments continue to increase. Due to the evolving school programs and services,
the lengthy life span of the typical school buiiding, and the substantial fiscal commitment
required from the community for remodeling or new construction, school structures must
be designed with the future of function and form in mind.

onal Specificali

Typically, the creation of a school building has three major steps: (1) the
development of educational specifications (architectural programming), (2) the development
of architectural dréwings or plans based upon these specifications (architectural design),
and (3) the actual construction of the building utilizing the architect's plans.3

The development of educational specifications (one part of architectural
programming) is an organized process of inquiry whereby problems concerning function,
form, economy, time, and energy are defined. The inquiry procedure is based upon a five
step process; the establishment of goals, the collection and analyzation of facts, uncovering
and testing concepts, determining specific needs, and stating the problem.# When based
upon the context of public education, architectural programming results in a comprehensive
set of written physical, educational, and community requirements which are representative

of the educational aims of the school district.

2 Waly he Schooll Door: An ] ( the Conditi
School Buildings (Washington, D.C.: Education Writers Association, 1989), 1.

3 N.L. Engelhardt, N.L. Engelhardt, Jr., and Stanton Leggett, School Planning
and Building Handbook (New York: F.W. Dodge Corporation, 1956).

4 William M. Pena, with William Caudill and John W. Frocke,

Problem Seeking-
An Architectural Programming Primer (Boston: Cahners Books International Inc, 1977)
12-13.



Originally, the development of educational specifications was performed by the
architect. Through time, this was changed to include both the superintendent and the
architect, and eventually the advice of the board of education was added to the process.
Recently, the trend in educational specifications has been development by a committee of
Jocal teachers, administrators, school board officials, educational consultants, and
townspeople.5 To date, the committee process of developing educational specifications.
often termed "cooperative planning"® or "participatory design,"” has generally reflected a
local perspective. The committee process, which can restrict insight by limiting input from
sources external to the community, often results in facilities traditionally designed and
programmatically adequate for a few short decades.

The development of social, economic, political, and technological changes, plus the
accessibility of information bases has led to a society exponentially changing. The
explosive expansion of knowledge and information represents a dilemma to persons
charged with designing school buildings. how to determine accurate educational
specifications for the design of future school facilities particularly in times of increasing
societal change. School buildings traditionally designed to meet local perspectives of the
future may quickly become inadequate as local perceptions of future needs become overrun
by societal change on the local, national, and global level.

The process of developing educational specifications may evolve once more,

expanding the number of decision makers from the architect, superintendent, board of

S Donald J. Leu, "The Changing Planning Process,"The Council of Educational
Eacility Planners Journal 16, no. 5 (1978): 11.

6 "Cooperative Planning Primer," The Council of Educational Facility Planners
Journal (CEFP Journal Special Report, 1981): 1-7.

7 Aase Eriksen, "Participatory Design in Grand Rapids: Second Generation
Planning," The Council of Educational Facility Planners Journal 17, no. 4 (1979): 18-21.



education. and local school committee to include a panel of national experts from various
disciplines. all focused on the future needs of educational buildings. Perceptions from
such a diverse group, with differing locations, disciplines, and backgrounds may become
necessary, as the common individual or local committee may not have the required
expertise and future perspective to accurately forecast general educational facility needs.
Facility planning for the future requires accurate perceptions of future enroliments,
curricula, society, and programs; careful consideration of how these futures impact school
facilities, and most of all involvement beyond one or two decision makers.?

The debate over future curricular programs and services has been lengthy and
comprehensive (Peterson,® Goodlad,!® Robinson,!! Hack,!2 Goodlad.! Suppes,!4

Tyler.!S Cetron,!6 Cetron and Gayle,!7 United Way of America,!8 Perelman!®).

8 Basil Castaldi, Educational Facilities: Planning, Modemization, and Management
(Boston: Allyn and Bacon Inc., 1987).

9 A.D.C. Peterson, The Future of Education (London: The Cresset Press, 1968)

10 John 1. Goodlad, The Future of Learning and Teaching. An Occasional Paper of
the Center for Study of Instruction. (Washington: National Education Association, 1968)

11 Thorington P. Robinson, The Implications of Selected Educational Trends for
Future School Systems (Santa Monica: System Development Corporation, 1968).

12 Walter G. Hack et al.. Educational Futurism 1985 (Berkeley: McCutchan
Publishing Corporation, 1971).

13j0hn 1. Goodlad, "A Concept of School in the Year 2000 A.D." in Foundations

of Futurology in Education, ed. Richard W. Hostrop (Homewood, IL.: ETC Pubhcauons,
1973), 213-228.

14 p, Suppes "The School of the Future: Technologlcal Possibilities,” in The

w' . ed. L. Rubin (Boston, MA:
Allyn and Bacon, Inc. 1975) 145 147.

15Ralph W. Tyler, "The School of the Future: Needed Research and Development,”

in The Future of Education: Perspectives on Tomorrow's Schooling, ed. L. Rubin
(Boston, MA: Allyn and Bacon, Inc. 1975), 165-180.

o



However, until recent years, literature linking future school programs and appropriately
designed school faciiities has been dated ( Harrison and Dobbin,20 Educational Facility
Laboratories,2! Council of Educational Facility Planners22-23) or limited to a singular or
specific educational program (McVey,2¢ Sullivan,25 Chase?%). Theugh the changing

trends in school architecture, brought about by new school programs, have been well

16 Marvin J. Cetron,

Schools of the Future: How American Business and
Education Can Cooperaie to Save Our Schools (New York: McGraw-Hill Book Company,
1985).

17 Marvin J. Cetron and Margaret Evans Gayle, "Educational Renaissance: 43
Trends for U.S. Schools,” Educational Renaissance: Our Schools into the Twenty-First
Century (Bethesda, Maryland: St. Martins Press, 1990).

18United Way of America, W w
(Alexandria, Virginia: United Way of America, 1990)

19Lewis J. Perelman, Schools Qut; A Radical New Formula for the Revitalization

of America's Educational System (New York: Avon Books 1992).
20 w K. Harrison and C.E. Dobbin, i1di

(New York: Architectural Book Publishing Company, Inc., 1931), 3.

21 The Schoolhouse jn the City (New York: Educational Facilities Laboratories,
1966).

22 "New Trends in Education,” Ihsz_CmngLQr_EﬂqunaLEaghmElam
Journal 8, no. 5 (1970): 7-14.

23 "More New Trends in Education,” The Council of Educational Facility Planners
Journal 10, no. 4 (1972): 7-10.

24 G.F. McVey, "Designing Environments for Effective Media Utilization,"” The
14, no. 3 (1976): 7.

25 Molly Sullivan, "Facilities for Gifted Students,” The Council of Educational
Facility Planners Journal 19, no. 6 (1981): 11.

26 William W. Chase, “The Federal Influence: Initiatives and Implications Affecting

Planning and Designing of Public Schools,” The Council of Educational Facility Planners
Journal 20, no. 2 (1982): 4-7.

13



documented by Hill,?7 Phillips,2 Tollerud,?° and Brubaker.30 an obvious relationship 1o a
future perspective has been limited. Fortunately, the growing national need for new or
renovated school facilities has led to a recent resurgence in future school facility research.
Brubaker, one of the more prolific writers on future educational facilities, cited
several design trends that he felt wpuld be incorporated in future school facilities,
including: career education centers, child care centers, "great spaces,” a return to pitched
roofs, and the renovation of industrial buildings as school facilities.3132 Mclnerney
foresaw future schools as buildings designed to enhance the capabilities of technology,
particularly through the computer networking of the school, community, and home.33 In
addition, sensitivity to electronic learning, commons areas, community use, handicap

access, shared learning spaces, learning centers, and cost-effectiveness have all been noted

27 Robert Hill, "School Architecture: New Activities Dictate New Designs," The

Council of Educational Facility Planners Journal 22, no. 2 (1984): 4-5.

28 Joanne B. Phillips, "Updated Classrooms for Updated Curriculum,” The
Council of Educational Facility Planners Journal 24, no. 2 (1986): 8-9.

2% Guy Tollerud, "Changing Patterns of School Design,” The Council of
Educational Facility Planners Journal 7, no. 4 (1969): 7-8.

30 C. Williams Brubaker, "Trends in the Planning and Design of School Facilities,"

The Council of Educational Facility Planners Journal 19, no. 6 (1981): 4-8.

31 C. Williams Brubaker, "These 21 Trends Will Shape the Future of School
Design," American School Board Joumnal, April 1988: 31-36, 66.

32 C. Williams Brubaker, The Future Qutlook for School Facilities Planning and
Design (ERIC, ED 261 469, 1985), 1-13.

Bwilliam D. McInemney, "Potential Impacts of Educational Futures on Educational
~ Facilities," Council of tional Facility Planners Journal, December, 1987: 25-26.



as recent design trends for future school facilities.3435 The California State Department of
Education has suggested that school facility planners will need to take into consideration the
following programming concerns when designing future school facilities:

1. the use of a variety of instructional methods,
. the student use of manipulative materials in learning,
. increased collegiality and professionalism among teachers,
. more services for children at risk of failure,

. preschool and before- and after-school care,

[ Y Y A

. community use of facilities (including non-school functions),

7. optimum school size, |

8. increased parental involvement,

9. appropriate use of technology in curriculum and assessment,

10. year round education, and

11. buildings that are modular /flexible.36
Finally. the Committee on Architecture for Education has suggested future program
offerings will require an educational facility designed around access, security, and

flexibility.37

34 C. William Day and Robert Moje, "Smart Schools for the Next Century." Learning
by Design (Alexandria VA: National School Boards Association, March 1993), 2-3.

35 C. William Day and Robert Moje, "Enhancing Learning Through Design,"
Leaming by Design (Alexandria V A: National School Boards Association, April 1992), 2-
3.

36California State Department of Education,
(Sacremento, CA: California Department of Education, 1990).

37Heqther Paul Kurent and Robert L. Olsen, i -

(Washington D.C.: The American Institute of Architects
Committee on Architecture for Education, 1990).

( &
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. appropriate use of technology in curriculum and assessment,

10. year round education, and

11. buiidings that are modular /flexible.36
Finally, the Committee on Architecture for Education has suggested future program
offerings will require an educational facility designed around access, security, and

flexibility.37

34 C. William Day and Robert Moje, "Smart Schools for the Next Century," Learning
by Design (Alexandria VA: National School Boards Association, March 1993), 2-3.

35 C. William Day and Robert Moje, "Enhancing Learning Through Design,"
Leaming by Design (Alexandria VA: National School Boards Association, April 1992), 2-
3.

36California State Department of Education, Sch : gntur
(Sacremento, CA: California Department of Education, 1990).

37Hez§ther Paul Kurent and Robert L. Olsen, i -

(Washington D.C.: The American Institute of Architects
Committee on Architecture for Education, 1990).
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The Delphi Process

To adequately prepare the nation's new school structures for an evolving era, a
method must be used to systematically solicit, collect, and evaluate independent expert
opinion from various locations. With the exception of the 1990 Children, Learning, and
School Design National Conference, national experts have rarely met to discuss school
facilities.3® Traditional methods of gathering educational specifications for school
architecture (that being s.chool surveys and local committees) could be expanded to include
group involvement procedures such as the Delphi process. The Delphi process allows
experts from different locations and disciplines to interact anonymously on increasingly
relevant information, ultimately reaching some degree of consensus without direct
confrontation.?® Jones described the Delphi process:

Delphi systematically elicits and compares the opinions of experts
concerning specific events, trends, problems or other aspects of the future.
Panel members, who are not known to each other, respond to
questionnaires in a series of rounds. After a round, each panelist may be
supplied with information about the forecasts made by the others. In view
of this information, panelists may decide to change their own forecasts.
Thus Delphi, which proceeds through rounds of feedback to panelists and is
conducted by interlocutors who serve as editors, blends genius forecastin g
with a more rigorous, formalized approach.40

Specifically designed to provide reasoned group judgement for comprehensive,
long range, and future planning. the Delphi process has been a prominent futures research

method.

38 American Institute of Architects, Children, Learning, and School Design: A
National Invitational Conference for Architects and Educators. Evanston 1il; Northwestern
University, November 16-18, 1990.

39 William G. Cunningham, ' i r
(Mountain View, CA: Mayfield Publishing Company, 1982), 130.

40 Thomas E. Jones, i X v i icy-

Oriented Forecasts (New York: Praeger Publishers, 1980).
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The use of the Delphi technique in school planning s unusual, but has been utilized
previously. McClanahan used a modified Delphi methodology to develop a group
consensus as to future school programs and services.#! McClanahan's research has
particular relevance to this study since the determination of proposed programs and
services is often a first step in the development of educational specifications for facility
planning.

Through the use of the Delphi process, deficiencies in development of future
educational specifications may be rectified, the knowledge base for educational facility
futures may be augmented, a more accurate perception of the needs and design of future
school facilities may be produced, and school facilities more appropriate and adequate for

future needs may result.
The Research Paradigm

This study was designed to utilize a qualitative research approach with a
traditionally quantitative research tool, the survey instrument. By using a qualitative
approach, certain assumptions were made concerning the research method, the role of the
researcher, and the field to be studied.

Three important aspects of the qualitative research method made it particularly
appealing for this research in educational facility planning. Qualitative research assumes a
goal of understanding, discovery, description, or hypothesis generation.#2 The future of
educational facilities has been a field of limited literature and even fewer propositions or

hypotheses. The discovery and description of probable facility futures should lend impetus

41 Randy Rae McClanahan, "The Development, Utilization, and Analysis of a
Normative Futures Research Method in a K- 12 Educational Facilities Survey” (Ph.D.
diss., University o Nebraska-Lincoln, 1988).

42 Sharan B. Merriam, / rch i ion; itativ
(San Francisco: Jossey-Bass Inc., 1988), 18.
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to the development of further research and hypotheses in this area. In addition, qualitative
research permits the sampling of participants in a nonrandom fashion and with a small
sample size.®3

This research project was designed to utilize a small, nonrandomized sample of
national futures experts in the study of future educational facilities. In a research project
studying the responses of an elite group of national experts, randomization and a large,
nationally representative sample would be self defeating. Finally. qualitative research
assumes the analysis of data by inductive methods, with the researcher building theoretical
relationships, categories, or hypotheses from the data coilected, and not testing pre-
conceived theory.44 Again, in a field where few theories have been developed, such as
educational facility futures, this was an ideal complement.

The assumption in qualitative research is that the researcher is the primary
instrument of data gathering, usually by interviews or observations.#> In this Delphi
research study, the data gathering method was a survey instrument. However, the
researcher was the editor and disseminator of each successive round of surveys. Though
the researcher was not :he primary instrument of data gathering, he was still the primary
means of assembling, managing. and interpreting data; thus Delphi and qualitative research
were compatible.

Though the requirements for classroom square footages can be standardized, the
architecture of a school building is a reflection of the school's edcational philosophy and

curriculum, and as such, no universally accepted standards exist. The assumption is made

43 Walter R. Borg and Meredith D. Gall, Educational Research (New York:
Longman Inc., 1989), 386.

44 Merriam, op. cit., p. 20.

45Borg and Gall, loc. cit.
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that no fixed structure such as a school building can adequately match the school’s
educational needs forever. However, through proper planning and foresight, a building
can be designed which will properly house the educational mission of the school, and do so
for a longer time before programmatic or curricular obsolescence.
Statement of the Problem

The planning and design of school facilities appropriate for future school programs
and services is a difficult task. School facilities planned with traditional methods and
relationships often result in facilities functionally outmoded in twenty years but built to last
for seventy. The planning of appropriate school facilities requires an accurate perception of
future educational needs and purpose. The use of a group interaction and consensus
technique such as the Delphi process, when focused upon the problem of future educational

programs and facilities, will strengthen the knowledge and information base between

school administrators, architects, and decision makers. Therefore, the design of newly
constructed educational facilities will be made more appropriate to the school's future
educational functions, and school facilities will be programmatically appropriate for a
longer period of time before obsolescence.
Purpose

This research was undertaken for the purposes of (1) developing a list of anticipated
societal or environmental factors which may impact education and future educational
facilities; (2) determining, based upon these anticipated societal or environmental factors,
probable educational specifications (characteristics) for future educational facilities; (3)
developing an architectural program for future educational facilities based upon the
anticipated educational specifications; and (4) determining underlying themes concerning
the development of future educational facilities.

This research was not undertaken for the purpose of developing a 'recipe’ by which

all future educational facilities would be designed identically. Instead, this research was
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designed so that the results could be used as a basis for initial dialogue between architects,
educators and decision makers as they determine specific future educational needs and
facilities on the local level.
The Research Questions

Based upon the foregoing discussion of the impact of societal and future change on
education;a.l facilities, the researcher sought explanations and descriptions to the following
questions:

1. What are the major societal, technological and environmental factors which will
impact education in the future?

2. What effect will these factors have on future educational facility needs?

3. What will be the educational specifications (characteristics) for school facilities of
the future?

4. What characteristic themes underlie future educational specifications and what
impact might they have on the architectural design of future school facilities?

Definiti

Following are those terms used in this dissertation needing specific definition:

Architectural Design. The creative and interpretive application of the architectural
program into a building solution that meets the needs of the client. "Design is problem
solving. Design is architectural synthesis."46

Architectural Programming. "A process leading 10 the statement of an architectural
problem and the requirements to be met in offering a solution. Programming is problem

seeking. Programming is architectural analysis."4’

46William M. Pena, with William Caudill and John W. Frocke, Problemr  king-
An_A.Lc_mm_q.uaLEmgLammmg_Eumm (Boston: Cahners Books International Inc, 1977),

47Ibid., 14-16.
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Architectural Program. “The program is a formal, written communication between
designer and client in order to determine that the client's needs and values are clearly stated.
and understood. It provides a method for decision making and a rationale for future
decisions."48 |

Delphi process. The Delphi process "is a method to systematically solicit, collect,
evaluate and tabulate expert opinion without group discussion."4?

Futurists, Those actively involved in the practice of prediction or forecasting.

Educational facilities (school facilities, school buildings). Any structure used by a
school district to house students, staff, programs, services, or equipment.

Educational facilities architecture, The science and art of developing school
facilities, in accordance with principles determined by aesthetic, practical, material, or

educational considerations.

Educational facilities design. The process and product of solving the architectural
problem of how to produce a structure which will adequately meet the requirements of the

school's educational mission.

Educational facilities planning. A process for "making present decisions based
upon their future impact."50 "To determine appropriate future action through a sequence of

informed choices.">!

48Henry Sanoff et al., Methods of Architectural Programming (Stroudsburg,
Pennsylvania: Dowden, Hutchison and Ross. 1977), 4. :

49 Richard G. Tersine and Walter E. Riggs, "The Delphi Technique: A Long
Range Planning Tool,” Business Horizons 19, no. 2 (April 1976): 51.

30 Cunningham, op. cit., 245.

51 Gerald Nadler, The Planning and Design Approach (New York: John Wiley &
Sons, 1981), 45. :
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Educational specifications. The clear and precise description of "the various
learning activities to be housed in the school, their spatial requirements and special
features."52 The general characteristics of a school structure necessary to adequately house
the educational program. The assumption is made that educational specifications are
included in and are an integral part of an architectural program for a school facility.

Exploratory futures research methods. Research methods "based upon methodical
and relatively linear extrapolation of past and present developments into the future."53

Future. For the purpose of this study, any period of time "five to fifty years ahead"
of the present.>4

Futures research. The methodical exploration of the range of alternative futures.
The "nonmystical efforts to identify, analyze, and evaluate possible future changes in
human life and the world."55 '

Normative futures research methods. Research methods that "prescribe what the
future should or should not be like and then delineates paths for reaching or avoiding the

selected future. "9

52 Basil Castaldi, The Creative Plapning of School Facilities (Chicago: Rand
McNally & Company, 1969), 143.

53 Jib Fowles, ed., Handbook of Futures F “search (Westport: Greenwood Press,
1978). 9.

54 E. Comish, i '
i w's World (Washington, D.C.: World Future
Society, 1977), 99.

35Ibid.. 155.

56Jones. op. cit., 21.

70
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Straiegic/long-range educational facility planning. "A synergistic planning effort
that incorporates the identification of future educational facility needs with the development
of strategies and plans for accommodating those needs."S7

Assumptions

The following assumptions were held as true for the purpose of this study:

1. There is an identifiable relationship between educational programs or services
and the building required to house such programs and services.

2. The educational specifications (characteristics) of future educational facilities can
be hypothesized to a degree of accuracy which permits appropriate strategic/long-range
facility planning.

3. An individual does not need formal architectural training to determine the
implications of educational futures to educational facility specifications.

4. An individual does not need formal architectural training to determine the
characteristics (educational specifications) necessary for future educational facility design.

Delimitati | Limitati

This study was restricted by the following delimitations:

1. This study addressed future effects of social, economic, and technological
factors on school programs and the educational specifications of school facilities.

2. Participants in this study were individual volunteers recognized in their
specialized disciplines as futurists or future thinkers.

This study was subject to the following limitations:

1. The empirical results of this study were representative of those members

involved in the study. Though the individuals involved represented diverse disciplines and

37 McClanahan, op. cit.
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geographic locations, they were not randomly sampled. therefore, the results may not be
generalizable to the larger school community.

2. The instrument content was situation specific.

3. This study was subject to those weaknesses inherent in survey research.

Sienifi { the Stud

The results of this study will provide substantive and empirical evidence regarding
the future of educational facilities. This study will utilize a qualitative research philoﬁophy
with a normatve futures research method (Delphi) in collecting necessary information for
an architectural program for future school facilities. This research method will depart from
and advance traditional singular or community based methods of educational facility
planning.

This study represents a significant methodological change in how educational
facility planning is viewed. With the exception of McClanahan, no study was found that
utilized the Delphi technique in the planning of school facilities. This study significantly
extended McClanahan's3® study of future school programs in two fashions: it utilized a
national panel of futures experts as participants instead of a local school district strategic
planning committee, and it extended the nature of the study from future program offerings
to include their architectural needs and effects.

The results of this study will provide the educational community with a base from
which the current methods of developing educational specifications will be expanded to
include the Delphi process and national futures experts. Further, this study will provide the
architectural community with an alternative to their current methods of architectural
pfogramming. Finally, this study's results will provide a knowledge base from which

school faciliies may be designed to more adequately house future programs before

58 McClanahan, op. cit.
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obsolescence. With the growing need for educational facility renovation or construction
and the increasingly changing technological and sociological environment, this study was
both timely and highly desirable.
Procedures

The first component in the sequence of procedures undertaken in this study was a
review of literature to determine the theoretical bases for and practical applications in the
fields of educational facility architecture, architectural programming, strategic planning and
futures research. The second component was a study of the compatibility of qualitative
research methodology to the research topic. The third component was the development of
the various survey instruments utilized in the study. The fourth component was
administration of a pilot study. The fifth component was administration of the study. The

final component was analysis and presentation of the collected data.

)
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CHAPTER 2
Review of Li

Literatures pertaining to the fields of educational facility architecture, architectural
programming, predicted futures for educational facilities, strategic planning, and futures
research were reviewed for this study. The purpose for conducting this review was to
develop historical and theoretical perspectives concerning educational facility architecture
and futures research, with particular emphasis on the practical application of these fields in
the study of future school facilities.

volv i i

To fully comprehend a situation, one must become "immersed” within it. As a basis
for considering the future of school architecture, it helps to understand the evolvement of its
past to its present. Historically, the architecture of a school facility closely parallels the
educational philosophy of the time. Through the centuries, changes in educational and
architectural philosophies have evolved school buildings from mere shelters to protect a
teacher and students from the elements, to today's specialized educational structures
specifically designed to meet student's physical, psychological, social, emotional, and
intellectual needs. The changes in school buildings have certainly been influenced by
several kindred evolvements: the change in educational practice from education of the few
and privileged, to education for the masses regardless of sex, race, or handicap; the
development of school instruction as a physiological and psychological science; and based
upon the belief that form follows function, the development of school architecture as a

separate vehicle of expression from traditional architecture.

31 ¢)
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To thoroughly understand the development of school architecture, the school facility
and its educational function must be studied from a historical perspective. Given the
relative youth of the the United States as a nation, one cannot help but first acknowledge the
"roots" of American education, ancient Greece and Europe. This review of school
architecture starts with the advent of formalized schooling, ancient Greek civilization. The
review then focuses on European school architecture of the fifteenth and sixteenth centu;ies.
Finally, American education and schools will be described from the seventeenth century
forward.

Ancient Greece and Rome

During the five hundred years before Christ, the Greek and Roman Empires
produced massive, stone Doric buildings. During the Hellenistic period. these buildings
often held public functions as municipal offices, courts, and chambers. Later, during the
Roman Empire these magnificent structures would be built to house large open areas for
public assembly.! In both of these societies, the school was not considered to be housed in
a formal building. The Greek "school” was any place that a teacher met with his pupils,
usually sheltered by one of the public buildings, but in the open air.2 Roman classes were
often held in eclectic places such as booths. sheds, houses, or under a portico.3 The
practice of education at this time was one of preference, citizenship. and sex. Education
was considered a private concern of the family and open to males only; and in Greek

society, a man who had not been educated could be denied full citizenship. However, the

IMichael Raeburn, Architecture of the Western World (New York: Rizzoii
International Publications, 1980). 61.

2 Basil Castaldi, 10N ilives: in
(Boston: Allyn and Bacon Inc., 1987), 8.

3 Russell Sturgis, History of Architecture (Doubleday Publishing Company,
1916),142.
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ancient Greeks and Romans were not without a contribution to school architecture. The
"palaestra” Or gymnasium, was a formal structure which boys reporied to for gymnastics
;nstruction, as such it represents an explicit educational space and function still populaf
today in the twentieth century.?
, b and Si hC

The fourieenth and fifteenth centuries represent an ir{terval of time often called the
nrevival of learning.” With the development of the printing press and paper, books would
finally become accessible to a widespread audience of scholars. Teaching methods would
change from teacher lectures to a textbook mode. Royalty would vie for the newest book in
print. Collecting of books gained prominence and libraries soon formed. The classroom
architecture of this period would remain prevalent, particularly in rural areas, for centuries.
Gone was the "informality” of the Greek school, to be replaced by a formalized curriculum
and schoolhouse. It was characterized by fixed benches and tables, placed in.rows with a
teacher's desk in the front of the classroom on a small platform.> Lighting was poor, and
what little heating there was came from a fireplace at one end of the classroom, so that in the
winter those closest to it would sweat, while those furthest away would shiver.
Seventeen and Eighteenth Century

Seventeenth century America was a country still in development. Immigrants,
starting a new life in a new land, and a lifestyle based upon an agrarian economy, left lite
time for unnecessary activities. This was reflected in the educational facilities of the time.
School buildings were simple, utilitarian, predominantly one room in size, built of whatever

materials were easily available, and had no distinguishing architectural style, save that of a

4 Castaldi, op. cit., 10.

S Elwood P. Cubberly, The History of Education (New York: Houghton Mifflin
Co.. 1948). 278. '
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large room with a fireplace at one end and windows at the other.® Knight describes the
typical school of this era:
~ The early American schoolhouses were neither charming nor comfortable,
and most of them were located in surroundings inviting to neither the body
nor the mind. . . . Generally, the schoolhouses in rural districts were
located in waste and wild spots which the plow had deserted to broom,
sedge and rabbits. The records abound in accounts of ugly cheerless places
as school sites.” :

Seventeenth-century American schools were usually one-room school structures
with benches and long tables for the pupils and a raised podium for the teacher. However,
seventeenth century American schools did represent some progress in design over their
Greek and Roman counterparts, they did have their own separate building and specialized
furniture. Nonetheless, in comparison to the majestic Greek "palaestra” and to the formality
of the sixteenth century European schoolhouse, American schoolhouses would be
considered primitive.

Castaldi described some of the conditions existing at the end of the seventeenth
century that would effectively stagnate the development of new American architecture
(including school architecture) during the eighteenth century:

For the most part, early American architecture followed whatever was in
vogue in England at the time. The lack of trained architects, the inexperience
of builders in working with classical forms, and the necessity of using wood
and bricks instead of stone produced an architecture that was interesting but
undistinguished.?

During the eighteenth century, American school architecture would reflect a period

of simplicity and utility but not progress. The deplorable condition of the seventeenth

6 Castaldi, op. cit., 13.

7 Edgar W. Knight, Education in the U.S. . 3rd ed. (Boston: Ginn and Company,
1957), 24.

8 Castaldi, op. cit., 11.
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century one-room schoothouse would be destined to continue in most rural areas as no
conceived need for change exisied. In neither the seventeenth nor eighteenth century, did
the school building become a specialized or distinct architectural entity. However, with
continued immigration and the gradual shift from a predominanily agrarian economy {0 a
more urbanized nineteenth century saciety, the increase in city populations would ultimately
jead to a need for either different educational methods or educational facilities larger than the
typical early American one-room schoolhouse. The imitation of English architecture and the
desire to educate a larger population would ultimately load to the American adoption of a
uniquely English educational program, the Lancastrian system.
Nineteenth Century

The Lancastrian school system of England made its debut in urban America in 1806.
This system marked a beginning for education of the masses in the United States. Under
the Lancastrian system, one teacher would drill a group of fifty head pupi}s, who would
then in turn teach ten other students. Thus, one teacher could teach five hundred students.®
Instruction by this method was usually question and answer, and strict discipline was
enforced. The design of such a system was efficient, with educational costs around $1.22
per pupil per year, but overcrowding and absolute conformity was the standard.!® The
average Lancastrian style classroom was fifty feet by one hundred feet, housing up to five
hundred pupils in rows of long benches; therefore, the average space per pupil was ten
square feet, less than a third of present levels. The Lancastrian system was not a panacea,
however. it required large numbers of pupils to be effective, thus addressing only the urban

education problem. It soon faded from the American school scene (o be replaced by other,

9 The Cost of a Schoothouse. (New York: Educational Facilities Laboratories,
1960), 20.

10 Ibid.. 21.
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more desirable and humane methods. Though short lived in America, the Lancastrian
system did have a lasting impact. By showing the American public that cost effective
education for the masses was possible, it opened up the possibility of free education (tax
supported) for all. |

By mid-nineteenth century, two variations of the American schoolhouse emerged.
In urban areas, an altenative means of educating the masses evolved, that being the mult-
grade, multi-room schoolhouse, but in rural areas the one-room schoolhouse was still the
prevailing structure. In 1848, of the 9,368 schools in the state ¢f New York, 8,795 or 94
percent, consisted of only one room.!! Bamard described the deplorable condition of these
schoolhouses as small, so small that in many cases students away from the entrance must
climb over those already seated. in order to reach their desks. In the winter, the room was
filled with the impure gases caused by heating, and near the walls, cold air rushed in
through broken windows and chinks in the wall. In almost all cases, student desks were of
improper size for their body, student's legs dangle, unable to touch the floor and they had
to write on tabletops so high that they wrote by guess not sight.!2

The development of the urban, graded school system was the natural evolvement of
several factors: increased enrollment, the expansion of the school curriculum, increased
accessibility of textbooks, the lengthening of the school year, and the expectation of
further years of school attendance. The new muiti-grade system would change urban
school architecture significantly. Granted, the rural schoolhouse was stii! stereotypically of
the one room variety, but in school districts of moderate size, the school building became a

structure containing two or four classrooms, separated by a corridor. To some historians,

11 Henry Barnard. School Architecture; or Contributions to the Improvement of
School-Houses in the United Staies (New York: £..S. Bames & Company, 1848), 37.

12 1bid.. 32-40.
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this represents an event in American school architecture. as Perkins cited, “at least they
were planned around the classroom."!3 To others, such as Roth, this was a start, but
insufficient, "The design of the ordinary school building took no account of its nature or
various functions. The solution adopted was nothing but an addition of classrooms, one
exactly like the other."!4 High ceilings and tall, narrow windows allowed considerable
light into the classroom, but no considerations were given to blinds or curtains. Toilets
continued to be a venture outside, even though indoor plumbing had become acceptable and
available.

The greatest architectural impact of the multi-grade system would be felt in the large
metropolitan centers. Characteristic of this period was muiti-story schoolhouses of two,
three, or four levels, not including basement or attic. Usually made of brick, they typically
contained a center corridor, double loaded to house even numbers of classrooms on each
floor. Perkins described these schools as having an abundance of fire hazards, with the fire
drill being a integral part of the typical school curriculum.!3 The Quincy Grammar School
and the Capen Primary School, both of Boston, are examples of these structures. The
Quincy Grammar School contained four floors with the fourth being a large assembly area
capable of housing the entire student population, 660 students. On the first through third
floor, there were twelve classrooms, four per floor, each of identical size. A unique feature
of this school was that instead of the traditional bench and table, it provided a separate desk
and chair for each student, although both were bolted to the floor.!¢ Cubberly discussed

the impact of the Quincy building:

13 Lawrence B. Perkins and Walter D. Cocking, Schools (New York: Reinhold
Publishing Company, 1949), 234.

14 Alfred Roth, The New School (New York: Frederick Prager, 1957), 24.

I5 Perkins and Cocking, loc. cit.

t¢ The Cost of a Schoolhouse. op. cit., 22.
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This building formed a new architectural type which was extensively copied,
in Boston and elsewhere, and this new building with its twelve classrooms,
assembly hall, principals office, was thought by many-to represent such an
advance that little improvement would ever be made on it. For the next fifty
years it was the standard type of elementary school building erected in our
cities. . . . This was in large part due to the fact that this type of building
was so well adapted to a drill-and-content type of course of study, which
from about 1850 to about 1900 was the dominant one.!?

The Capen Primary School contained six classrooms, two per floor, on each of its
three floors. Boys and girls were educated separately, with each sex housed on separate
ends of the building. The basement area was used for play areas, again divided by sex.18.
The concern for proper playground areas was not limited to this specific school. Chapter
338 of the 1895 New York City School Laws declares: "Hereafter no school house shall be
constructed in the city of New York without an open-air playground attached to or used in
connection with the same."19

The final decades of the nineteenth century would bring several developments to the
public schools of America, the introduction of the kindergarten (1873), manual arts training
(the predecessor to today's industrial arts and home economics) for boys and girls (1876),
the reduction in the numbers of pupils per classroom from 40 down 10 30 (1890s to 1920s),
and a new progressive outlook on education. This progressivism, which came from the
ideas of Pestalozzi, John Dewey, and William James, replaced the idea of the student as a

passive “sponge” soaking up knowledge to one of creative participation and leamning by

doing.20 Unforwunately, this time period also accepted the segregation of schools for

17 Elwood P. Cubberly, in The Cost of a Schoolhouse, loc. cit..

18 E.R. Robson, School Architecture ( 1874; reprint, New York: Humanities
Press, 1972), 31.

19 Charles R. Skinner, preface to Recent School Architecture (New York:
Wynkoop, Hallenbeck, and Crawford Company, 1897).

20 The Cost of a Schoolhouse loc. cit.
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placks and whites. As distasteful as the one-room schoolhouses of this period were, the
segregated "coloured” schoolhouses were worse.
Twentieth Century

If the urban elementary school of the nineteenth century was to become large, the
urban secondary school of the twentieth century was to become enormous. Between the
final decade of the nineteenth century and the Depression of 1929, the “classical” or "box"

public high school emerged. They have been described as:

. . . either castles or palaces and their architectural style either Gothic,
Renaissance or Baroque, or a combination of styles. Whatever their shapes
or forms were, they in no way resembled a school (in the functional sense).
The child's own scale was not taken into consideration, either practically or
emotionally. Out-sized entrances, corridors, stairways seem to be
particularly selected by the architect for his "artistic" effects with the well
meant aim of contributing to the child's education in art.

It would be wrong and unfair to blame the architect alone. The
absence of unbiased pedagogical conceptions, and of a curriculum based on
them were as much a cause of mistaken evolution, as was the lack of close
collaboration between the architect, educator and building authority.?!

The vast increase in size of public school buildings was due in part by the push to
educate all Americans, not just the elite. From 1899 to 1920, the enrollments of public
schools doubled every decade, while the average IQ of pupils enrolled in public school
dropped from 115 to just over 100.22

Classroom sizes during this time period were small in floor space but expansive in
height. Snyder described the typical classroom as "Length 30 feet; width 22 to 24 feet
(which allows for the inclusion of the wardrobe on the inner wall of the room); height 14

feet 3 inches."23 Even with the expansive height, classrooms were crowded and dimly lit.

21 Roth, op. cit., 26.
22 The Cost of a Schoolhouse. op. cit.. 25.
3Modem School Houses: Part II (New York: The American Architect, 1915), 9.
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Snyder described the optimal lighting as "the area of window openings should be fixed at
not less than twenty five percent of the floorspace” and "natural illumination should be at
right angles to the longer axis of the classroom” with * grouping of windows td the left side
of the student preferred."2¢ Though this marks one of the earliest accounts of schools
being designed with the student in mind (lighting from the left side would not shadow the
writing of a right-handed pupil). the total fencstration would be marginal by modern
standards.

The effects of World War I on the schoolhouse would be tremendous. Over one
third of all men drafted for the service were rejected as unfit for duty, giving nse to strong
public support for physical education programs (and gymnasiums) in schools. In addition,
the war united the nation on another curricular and schoolhouse addition, music. America
buoyed her spin‘ts with organized singing and marching bands, and instrumental/vocal
music rooms became a part of every school.

Following the war, the American school became the center of the community and,
as public expectations grew, so did the sch'ool programs. Cafeterias, year-round
playgrounds, and school nurses were added. along with spaces for advanced sciences:
biology. chemistry, and physics.

Perkins and Associates describe:

An influence of important educational and social value has been created
in the high schools by the development in recent years of the lunch period.
The tin lunch box with its cold contents carefully packed by mother, and
possibly reinforced with a bowl of hot soup, has been largely done away

with in the great high schools where food is mechanically prepared and
served 1o almost the entire student body.?

241bid.

25 Perkins, Fellows and Hamilton; Archite~ts, Educational Buildings (Chicago: The
Blackely Printing Company, 1925), 224.
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The Depression years brought the state and federal involvement into school
construction, as the federal government began financing school construction, and state
governments adopted building standards. But even though the advances in school function
were considerable, the architecture of the school stood still. Roth describes the
schoolhouse of the 30s and 40s as "a brick box with holes for windows in a style which
can be described only as neuter."26

Built in 1940, the Crow Island School of Winnetka, Illinois has often been
described as an educational architecture maverick. Considered one of the one hundred most
influential architectural structures of this century and the most inﬂﬁential academic structure,
the Crow Island School's unique child-center=d design gave birth to a revolution in school
architecture, the one story, flat roofed school buildings of the 1950s and 60s with large
classrooms and expansive window space.?’

The Post-World War Il era was to mark the start of school architecture as a
separate field. School leaders began to consider the function of education holistically when
designing buildings. The science of schoolhouse plaimin g gained prominence with the

publishing of several texts by Reid,?8 Caudill.?? and Englehardt.30-31.32.33 These authors

26 Roth, 6p. cit., 29.

21 American Institute of Architects, Conference notes from Children, Learning and
School Design: A National Invitational Conference For Architects and Educators. Evanston
11I: Northwestern University, Novembe